DOCOHENT RESOHE 



ED 20« 113 

AlJTflOIf - 
TITLE 

'POB b&TE 
HOT? 

>D5S P5TC5 * 
DESCHIPTOPS 



^DEiqriPIEPS 



Or,ti2-Fr^nco , Lul^ 
Mathfeinatical Skills and 
school Studeni: ia LAOSD: 
2tt Apr 79* . ^ 
26p. 



Pe 
P 



Plus Postage. 
Bilingual Students: Educat 
Education: *EleiBentary Sch 
Evaldatibn: *FractionS: .*G 
♦Mathematics Achievement : 
Non English speaVinq: palii 
Limited English Speaking: 
District CA:, *Matheinatics 
Operations 



SE 035 163 



rfortaarice of, th^ Elementary 
ractional Sumbers* 



ional Research; Eieoentary 
ool Mathematics: 
rade 3: ^(jrade 6; 
Hathemati6s instruction: 
onal Nunbers^ \Test ing 
Los RngelesMJni^ied school 
Education Research : Number 



ABSTRACT ' 

Presented is a detailed discussion of the performance 
pattern of third* and sixth^grade ptipilsrLn the Los Aageles unified 
School District (lAosD) .for the skill area ^^f fractional numbers. The 
report begins vith a brief and general introductipa regarding minimum 
competencies and continues with tables shoving the performance levels 
of non-Encflish. speakingyiiiaited English speaking (NES/LES) and 
English/Bilinoual stadents. The results discussed are those of a 
feasibility study conducted in fall 1978, which involved 3,835 
students. Among the findings, the data revealed that all students in 
+hird grade ^fiave dlfficalty in aif ferentiating between the concept of 
fraction !ina:; tHe concept of ratio when in a parts to whole context. 
It was also found, that students at the sixth-grade level have 
difficulty adding and subtjracting fractions or multiplying ^a whole or 
mixed number by a fraction. Performance patterns are identified for 
b3th groaps it fractional, number skills and suggestions for improving 
instruction are advanced. (HP) 
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The paper attached- .of fers a detailed discussion of the perfprmance . 
pattern of LAUSD^ elementary school students in the sitMl area of' 
fractional numbers. The,text begins with a brief and general intro- 
duction regartfing minimum competencies and continues wi^h tables 
showing the performance levels of NES/LES and English/Bilingual ■ 
students. The .essay discusses sotne suggestions for improving - 
instruction in the sltill area analyzed and ends with a brief sum- 
mary. The results discussed are those' of the feasibiHty study 
conducted in fall 1978. 
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MATHEMATICAL SKILLS AND PERFORMANCE OF THE ELEMENTARY SCHOOL 
STUt)EMT IN LAUSD: FRACTIONAL NUMBERS' 

by 

Luis Ort iz-Franco 

This paper discusses the performance of English/Bilingual and NES/ 
l£S third and sixth grade students in LAUSD* Performance patterns are 
identified for both groups tn fractional nufnber skills and suggestions 
for improving Instruction are advanced* ^ ** 



V 



MATHEmTICAl SKILLS AND PERFORMANCE DF THt ELEMENTARY SCHOOL 
STUDENT in LAUSD: FRACTIONAL NUMBERS 

Luis Drtlz-Franco 



Introduction 

The concern oVer the level of conpetency In baste skills of high 
school graduates In the U^S. has motivated stated, to .adopt^andard? of 
proficiency for high school graduation. Over three^fourths of the states 
In the nation are In the process of estabi ishing 'tests of mi|ijn)uni cotr 
petency; usually to be used prior to high school graduation.. The devel* 
opment of the minimum competency tests W sometjme^ the responsibility 
of the state department of education and In other \ 
districts^ are charged with this task. 

In California, A^embly Bill 5<»08», as amended by AB65» calU for 

1 ^ ^^ 

any high school district to adopt local standards of *prof Ic tendy .jn 



nstiinces^lotal school 



)|»pf 



basic skills by June, 1978: After June, 1^80, no student who hai not 
met these standards can^^jfSceive a high school dipjoma. The progress of 
Individual students. toward these proficiency standards must be assessed 
by the districts at three prescribed Intervals prior jto the twelfth , 



grade: once In the 4th through 6th grade experience 



once during ' the 



7th through 9th grade experience^ and twice during tqe lOth througK Uth 
grad<^ experience. The law does not preclude any distjrlct from conducting 
an assessment of any pupti In Englsh and In the native language ^of such 



p^pll. Although the native language of limited Engli 



nd non^nglish speaking (nES) s-tudertts Rtfy^be used f3r enroute a&sess 



ipent^- the NES/lt^S students will have to pass the fina 



^ speaklpg (lES) 



assessment of 



thel F prof iciency In basjc skills in the English language. Nor does the 
law preclude local districts from assessing progress In fundamental 
'skiMs at the end of each grade level and to use such assessment as 
criterion for promotion to the next higher grade. 

The Los Angeles Unified School District (lAUSD) Is one district 
which Is developing a grade-^y-^rade assessment program M can}unctTon 
with'the state mandated proficiency In basic skills assessment. iAUSD*s 
grade^by^grade assessment program poses several Issues pertaining to the 
educational progre,ss of the NES/LES students. One^ issue deals With the 
language of the assessment Instruments^ English or non-English^ and 
another issue is related to the uses, of the assessment Instruments. A 
thlrd'Issue linked to these two Js the language of Instruction. 

There are at least two alternatives uses of .the grade-by^grade 
assessment Instruments by LAUSO. ^One alternative ts to use the assess* 
ment Instruments as achievement indicators and the other is to use them 
as diagnostic instruments. The second alternative seems .to be Implicit 
in the LAUSD grade*by-grade assessments policy. And this perspective 
iinnediately brings up the question, of the language of assessment of the 
NES/LES students. It Is widely accepted by now that the proper way. to 
best diagnose the academic needs of NES/LES students Is by using the 
native language of the students. .This Is true also for .the monolingual 
^English speaking students. ^ The academic needs of fluent bilingual ^ 
stjudentSt English and another langgage* cftA be diagnosed In either lan^. 
guage provljded the students have received Instruction In both languages. 
Otherwiset the acaflemlc needs of fluent bilingual students should be 
assessed In the language which has J>een their medium of Instructlt>n. , 
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Thus^ English monoKngual students as ^ell as the fluent bilinguals can 
.be assessed l^n English but the NES/LES students ought to be assessed in 
their natfve language, Concoml tanttyi^ the language of Instrgctlon should 
be congruent to the language of assessment tn order to maximize the 
accuracy In diagnosing academic skills. 

:The purpose of this paper- is to^ dlscu« the'perfonnance of 3rd 
and ,6th grade NES/LES and Eng( I sh/^ ingual students in LAUSD on the 
.preliminary version of a mathematics assessment Instrument dnd to offer 
suggestions for Instruction to Improve the performance levels of these 
elementary schopJ^ students. In this report, attention is focused 
on, the skill areas of fractional numbers. » ' 

r ' ' I- 

^1 f I 

i ■ I ' ,1 * 

. ^Subjects I 

A total of 3>835 students from, school S" in the Los Angeles Unified 
Sciiqol District partfcipated In the stjudy. One thousand seven hundred 

'and forty were representative of the third grade population and^ 2^095 ' 
wer^ representative of sixth" grade students. Three hundred eighty four 
of the l,7A0' third grade sample were classified as NES/LES and 1,356 
were classified as Ehgl Ish/Bi Kingual . Jn the sixth grade representative 
sample^ 795 were classified as NES/LES and 1^300 were classified as 
Ertgl ish/BI l>ng»1 . For the purposes of this study^ jstudents classified ■ 

^s other with respect to^language were Included In the NES/LES s^ample. 

Instrunients ^ \ 

The preliminary version of the Assessment of Progress In Mathematics 
Skills: Mathematics A was administered to the third grade representative 
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population and Assesstnent of Progress In Mathematics Skills: Kathemattcs 

preliminary version, was administered to the sixth grade representa- 
tive population. Both versions contained 87 problems each distributed 

pver eight skitt areas for grade three and nine skill areas for grade 

.I* 

SIX, The.skllt area covered in grade six but not in grade three was^ 

i ■* 

percent^ , « 

i ' 

Procedure ^ 

r 

The study was conducted during fall '78 and'abo^ut 60 schools iDf 
lAUSO participatedt 30 at each grade level. Approximately three 
classrooms from each school took part in the study. The intentions of 
the study were to assess those mathematics skills Ukely to be part 
of a student *s repertoire at the end of the 3rd and 6th grades. 
Students at the beginning of the '4th and 7th grades, were assumed to 
represent students at the end of the 3rd and 6t>i grade respectively. 
The premise behind this assumption was that the amount of forgetting 
that might have <^curre4 during the surnner months, between the end ^of 
the Iprevious scfiool year and the beginning of the present one» was 
compensated for by the revIevTand practice that-^took place during the 
months of September and October I978 prior to this study. Thus the' 
Sjtatemtnts In thTs paper about 3rd and 6th graders', mathematics skills 
are well groundfi^. - ^ 

The sklllSt d)£f1curty» and vocabulary levels ic the Assessment 

^ Instruments reflect as close as possible the level of the regular 
practice exercises in the respective elementary cupf4.culum inaterials. 
Coil sequent ly» the assessment Ittos tap the kinds 'of performance expected 
of students In the regular classrooni with certain l^dif! cat ions as 

.needed to place Items In a machine s^orable^ multiple-choice format. 

' ■ ' \. n-' ■, 



Classroom teachers administered the tests to their respective 
classes and they also classified , the students, into N£S/L£S or English/ 
BitlnguaK The bilingual students were judged by their respective 
teachers to ^be fluent In English and anothet: -language, usually Span^sh^ 
The 'assessment Instruments were admmlstered In English to all students* 

An analysts of the students' performance by gradct level, language, 
correct answer and main distractor, and cognitive process involved in 
the assessment Items rs discussed below^ 

R5SULTS, ; ' 

The i^rcent of correct fesponses to each Item in the selected skill 
areas of fractions is the statistic u^ed in- analyzlrig the results* This 
chosen statistic seems tB^e quite adequate in fulfilling the diagnoVt^c^ 
purposes of the assessment instruments. Jn sUch' ^tffeaV'ors, one' is'^Int^- 
ested whaf portion (percentage) of the student population has or has not 
mas^tered^^he given skill , or topic* Thus, the tables below, one fbr each 
gr^ade, illustrate the percent of students answering . the I t^nts corrett ly 
and the. malry.dUtractor^ Oi the several wrong choices^ the one picked 
by the greatest port ion (percent) of students was designated as the^mairi^^ 
distraqtor. The tables provide Information by language classification^ 
for each Individual Item*' ^ ^ , ■ 

Table I *'belQW Illustrates the result /of the 3rd grade 
■ representative sample* The skill area and Ttem number calumri Indicates 
the area under discussion, fractional nurn}>ers* Ttie numt»crs underneath 
each sk.111 area Indicate the Item number as It a'ppeared^;{n the assessment 
Instrument* For Instance^ there were six Items In^the assessment Ifistru- 
ment probing the students' skills with fractional numbers^} 'end they were 
Items 16^21* / ' ' ' , ^ 
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Table Performance Level of Representative 3rd Grade Population 
by Language'Classif Icatlon and Skill Area for Each Item: 
Perceht Correct and Hain Distractor^ ^ ' 







» ^ > 






Skill Area 


NES/LES' ; ■ 


- Engl ish/Bi.l ingual 


#nd 

Vtem Number 


Correct Answer 
% 


Hain Distr^ctqr 
% 


Correct Answer 


Hain Diitractor 

X 


Fractional 
Numbers ^ 




V 

4 






. 16 0 


2i|* ' ' 


33 


■27*. 


3^1 ' . 




73 




'82 


.10 


' is' 


. 1-9 


61 


32 . 






(,0 ' 


• 22 


^82 


s" ;■■ 


■ 20 


. \ 27 . ^ 


M 


* 35 •* ' 




■: - 21 * 


- 30 ' ■ 






■' . -'.35;' 



*DecimaJ' point Is omitted. 



dne last obsef vdtt^nvbifore vre discuss, the results. There is- 

' ;^ , ' . ■ . '^^^^^ . , 

presently"* great deal of li^te^est, and concern for the cognltJve t>ro- . 

^ ' * . t ;i * ^ ' ' . 

ce^s^ 1nvolVe| Ih mathemattcs assessment at the national teveV: HovJ 
long It will be before this ttivii flJters^own to state and local levels^ 
lis dlffltult to say* But as n wdy pf a contribution Jn this area» 
threp Items' ia Table I are classified 4s belonging *to the mathematjcal': /. 
knowledge (HK) (irocess ^domalV *ri4 the other three- beloVig" to thi matht^^r 
matlcal Mndarstand{hg,^(HU) process dfsma In. Ifcrlefiy st^erf, itiathematical , 
knov/ledge refltrs to/the Veca^^t.and'recognttldln of mathemattcal Ideas ; 
expressed In words, symbotsiiOn flfluriss, l,t reltes for ttle most, part on' *^ 
^i(ici^ry'(yrocfesScs* ^ExeTclses, that assess \hls cognltlvc^ategory #-*quir,e ■ 
that i persoB rccaU or' recc^Izc one or inore jtenjs pf (ftforiiiation^ 



/ Hothematica) understanding refers to thi& explanation and 
Interpretation- of mathematica). kn6w)edge an^ it relies primarHyon 
transformation processes. Exercises that assess this CQgnitWe category 
require that a person provide an explanatlpn or an il lust rat Ion for one 
or more .items of knowledge- * ' ' . 

Now we afe re^dy to interpret the {reformation In Tabie 1^ All six 
it^iTS in'the fractional numbers area for grade three assessed the skH) 
of numeration: the ^Tdentif icatlon.of parts of a whole and Identif tcatjon 
of number of equal or fractional parts of a whole. Item 17 asked pupMs 
to identify the one», out of four possible choices, circular region with^ 
5 e'qual pdrts; EigjSty.^ percjcnt of the Eng)jsh/Bi I Inguat students 
cho$e the correct answet while- only 73% of the NES/LES students did ^o. 
.Item^fS a^ked stud^ms to Idantlfy ttie figure divide^ tnto thirds 
artd it^ni 18 tequested pupils to choos> the figure showing on*-thIrd 

: ' / r ' ^ ; ' 

tllacK. ■ Ei^'hty twcJ^ pe^cent of ^he Engl i sh/8'l I ingual students 
got item )9'correct whJI^e only 60% of th^ NES/LES pupils succeeded 
In -dqing sb. . Thi rty^two^percent of^ the English/Bil {.ngual sample 
. answered correctly {tem:l8 but only \S% of theJJ^S/LES sample did^ 
so^ The mai-n dl^tractor f^r both samples was option B and this Is indeed 
revealing'; It \t ;evaa}IAg due to the fact that 6\% oWhe NES/LES 

■ - a \ ^ ^ 

studenis' aT^d 53% of the Engl i sh/Bil Inguals chose It* It seems tbat 
most students have not loastered the cdncept of fractj^ when placed In 
the^parts of a >rfio1e^cohtext* Item 18" Cl lustrated below* 
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Which square shows .1/3 black? 

" n -ffi B, □ 

• A. ' B. C b. 



The choice of dtstractor seems to indicate that Kudents tend to 
confuse the concept of fraction with that of ratio* That is, the 
distractor figure shows one part black to three- parts blank (1/3) and 
not ofe*third black as does the correct option 0. This observation 
appea^ns to be strongly supported by the students' performance on items 
16,-20 and 21, / , ' 

On item I6» Illustrated below^ students w^re asked 'Vhich fraction 
tells how much of th« -set ts black?** The &et consisted of ten (10) 
circles out of which nine (9) were black and one (1) was blank. The 
correct answer to the question ts 9/10 but a greater portion of students 
chose the option showing the numerical value 9/1 than those choosing the 
correct answer. More specifically, Zk% of the NES/LES itudfents picked 
9/10 but 331 selected 9/t- Among the Engl Ish/B) lingual -students, 27% 
chose 9/IO.and Zk% picked 9/1- The matn distractor would have been the 
correct answer 4f the question had asked the Vatio of .black circle 
to white circles (9/1)- 'This pattern,w«s repeated In the answers to ^ 
Items 20 and 21 which aske^f- similar questions. 



16 



ich fraction.tells how much of the 
set is black? 



J. 
10 



9 

T 
B. 



1 ( ' 

9 



TO 
9 



Item 20 depicted a ci rcle^ dfiyided Into eight parts put o,f which 
three were shaded' and five were not. The qtiestion asked students to * 
tell the fj-actional part shaded. Twenty.seveh percent of the NES/LES 
pupils answered correctly (3/8) but ^^i>n$wred 3/5- Forty percent of 
the EngjVsh/eillngu^ students those VS'and only provided the 
correct answer- Ag^^n, ^ the main dli'tractor would have been the correct 
pnswer had the question been the proportion of shaded parts ^ white > 
parts> 

in Item 21, *3* of the NES/L^ES students choSe the answer Illustrating 
the ratio of shaded p3rts to blank parts of a set instead of the 
option Illustratlr>g the' f raqtloha] part of the set shaded, which was 
selected by only'30% 6f the pupils/ Among th^ Engl Ish/Bi I Ingual students, 
kl% chose the right answer mn6 35% picked the option Illustrating the 
ratio of shaded ta white parts. 



12 



10 

Suirnia ry ' ■ • ■ ' ^ 

^ A small p^centtge of 3rd graderi exhibi ted any knowledge of 
fractions concepts, although low re$t*U$ probably reflect lack of ^ 
exposure to these conqegts for this grade level.. OnVy for problems 17 
And 19 4 60% dr higher proportion of either student populations answered 
correctly. About 40% or less of students In bdth. populations were 
able to answer, the ojthef problems correctly. , ^ y 

* Table 2 below, stjpws the performance results of the 6th grade 
representative population. As It can be seen, for this gVade level the 
fractional numbers skill area Is subdivided into numeration and comj;)uta^ 
tion. This subdivision reflects the spl Ing character t% the mathe- 
^mattes curriculum and Instruction In the elementary schooT. More 

precisely* .by the time students reach the 6th grade they have already 

\ ■ 

been Instructed Irv fractional numbers numeration as^well as In cofnpu*. . 
tat (on. ■ 

The cognitive proceiss domain .assessed by these exercises \% 
mathematical skill (hS). Hathematlcal skill Is a cognitive process ' 
that refers to the foutlne manipulation of mathematical Ideas and 
it relies on algorithmic processes. Exerpises' that assess mathematical 
skill ^ssiine that the required algorithm lias been teamed and practiced. 
Such e)jeT:cIsfl;S aim at measuring proficiency In carrying out the algorithm 
rather than the understanding of how or why It worlcs. 

{n the specific; tkltl area of- fractional numbers numeration, Items 
\M and I6 asked students to reduce to lowest tetms. Hore than 50% of 
the Students tn both samples worked problem'^ successfully. However* 



n 



Table 2. Performance Level of .Representative 6th Grade Populatton 
by Lanstiase Classif Icatlofiiand Skill Area for Each (tern: 
Percent Correct and Hain olstractor^ 



? 





^ Ski 1 1 Area 


NES/LES 




• 

EngT Ish/8i I I'ngual 


and 

Item Number 


Correct Ansy^/er HaIn Distractor 

. ^ % % 


Correct Answer 
% ' 


Hain 0 Istractor 

% 


r ract tona * 
Number 5-^ 

ftj J libh.^ 'iff- ^ ^ f ^^^^ 

flume ra 1 1 on 


55* 


16 ' . 


66^ 


- 13 


15 




15 




13. ■ 




. 3'< 


32 




' 20 


17 




17 


59 




Coniputat ton 




4 






25 - 


/ 31. " 








26 . 


■ 29 


58 . 






27. 


26 - ■ 


51 


32 


■ Jt6- 


28 


3'< 


■ 27 


^•3 


26 


29 . 


2^1 


52 


3^1 




30 


■ '23 , 


33 


■32 


35 


31 


Ik . 


36 


38 


3) 


'32 


67 


■ lii • 


75 




33 






30 


52 


^Decimal poJnt Is omitted^' 
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the performince on Jtcir/U was not a$ good and Jf we look closer at the 
correct answer and at the main dt^tractor we'detect the following. 
The process of reducing to lowest terjns was not carried to Its final 
step. That Is, "5/20, the main distractor, can be further simplified 
to \/k which Is the correct answer. Only ih% the NES/LES students 
and 1*1*% of the Eng] Ish/BM Ingual students succeeded in reducing the ' 
original fraction to lowest terms. Item I6'is illustrated below. 



V/hat is the lowest-terms fraction? 
(simDlify) 



15 



16 



1 

J 



B. 



T 

c. 



1 

1 



Students were reqt^ested .to provide the mixed ^number for the Improper 
, fraction g4ven in item 15 and to provide the Improper fraction for the 
mixed number given in Item 17. Forty eight percent of the NES/LES student 
did provide the correct answer for Item 15but on I y^6t succeeded In cor- 
rectly giving the Improper fraction when the fnlxed number was gtvtn. On 
the other hand, $Bt of the; Engl Ish/BIl Ingual pupi Is. provided the correct 
mixed number given the Improper fraction and 59%. succeeded In correctly 
giving the Improper ^fract Ion g4ven the mixed number. The Improper 
"fraction to be changed to a mixed number was 15A and the mixed number 
to be changed to-*n Improper fraction was 2 3/5. .^-^ " 



By looking at the main dI$tr»ctor, we can see that 15* of the 
NES/LES students subtracted the denominator from the-numcrator to get 
-the whole part of the laUed number instead of dividing. Thirteen percent 
-of the NES/LES students seemed to have made a^careless. mistake ratheV 
than one of performing the wrong operation- tn Item 17, 15* of JEngtish/ 
Sltlnguals «nd 17* of the NES/LES students' performed the right operation 
but forgot to »dd: the numer»tor to the product of 2 X 5. These two 
Items are shown below. 



What is the mixed number for, this 
fraction? 



15 
T 



15 



A. 



11 



'What is the fraction for this mixecJ 
nwnber? 



9 3 



17 



23 
% 
A. 



13 



12 
T 



Items 25-27 assessed students* skills In adding fractions. Wt^tle 
Itelfi 27 Involved the addition of mixed numbers,. Items 25 and 26 Involved 
the addition of proper fractions. In both populations, a greater per- 
centage of students answered the problems wrong than answering corivectly. 



to ' 



The cocrrton procedure used was to add numerators and designating the result 
•s the final numerator and to add denominators and designating the result 
as the final denominator. Fifty eight percent of the MES/LES subjects 
and Sk% of the Ent)l Ish/8i 1 ingual s gave the answer 9/12 as the correct ^ 
one when it should have been I k/S for" Item. 26 below. Thus, students 
seemed to have forgotten that when adding fractions wfth unlike denominators 
we are supposed to find « conmon denominator, divide the common denominator 
by each numerator, then multiply the quotient by thy respective nufnerators 
and, finally, add the products. Or perhaps they vfere not exposed to this 
technique long er\ough to achieve mastery.* 



2 + 7 

3 ^ ? 



26 



■ T3 T? ^ W . 1 9 

A. B. C. D. f 

- In subtracting fractions^ items 28^29 » many students seemed to 
have repeated the same procedure as in adding tAp^tions^ although not 
as many In ^ he' case of the Engl i^h/Bil Ingual^. It^28» Involving the 
Subtraction of mixed numberSt registered a lower performance level on 
the part, of both samples than Item 28,- tnvolving only proper fractions. 
Puptts chose the easier but , Incorrect procedure of computing straight 
subtraction rather than going through the entire process when ansj^erlng . 
problem 29- Host students choose 2 1/2 as their answer Instead pf the ^ 
correct one, 1 1/2. 
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/■ ■ 

s 

! . 



15 



29 



2 



r 




Items 3^*33 assessed students' skills In muUiptying fractioi^s/ 
Two Jtemst 30 and ?1 involved the mu-l tipl Ipation of, a whole number by 
a prop'er fraction^ Item 32 asked for the multiplication of two pro^^er 
frajCtlonSt and in item 33 students %^Fe requested to multiply a mixed 
mber by a proper fraction^ The highest {performance level was regis* 
red In the mul tlpl icat ion of two proper fractions where 67% of the 
NES/LES stMcients and 75% of the Engl Ish/6i 1 inguals/ answered the question 
correctly^ The lowest performance level was^in the muttipl icatton of a 
mixed number by a proper fraction* (n this ^nstance, only 22% of the 
NES/LES subjects got the correct answer ind 30% of the Eng) ish/6il inguals 
did so .(item 33^ depicted below). 



33 



A. 



1 7- 



^ 5- 



9 ^ 
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In multiplying a whole number by « proptr fraction^ Items 3.6 

•nd 5U ont*thIrd of tht students In both samples multiplied th^ whole 

, -^ ; 

nt^ber by the denominator and the product was placed as the filial 

■ i ^ 

denominator leaving ^ht initial numerator unchanged. Th^ correct 

i 

procedure being the mqlttpl icat ion of the w^olt number by th^^ numerator 

j( 

and leaving the initial denominator unchanged. Thus^ it see^s that 

' , ' t- 

■r 
t 

this portion of the student samples have yet to successf u I iy discriminate 
the correct procedure. Item 30 Is shown below In which 23$^of the ^ ' 
NES/IES pupiU and ^2% of the English/Bilingual ones answe^d correct!^. ' 
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Summarv - i 

Sixth grade studtnts/did better In fractional nt^^ers numeration; 
than In fractional numbers computation. The best performance was '/ 
regtstAreid In the mtiltlpljcatlofi of two proper fr^actlfrns. A small / 
percentage of sixth graders exht'blteir any knowledge ^f addition and 
.subtl'actlon of fractional numbers.; ^Performance on^ ^e mul ttpl tcatlon 
of jnlxed numbers by fractions or wh61e^ numbers was/also very low. 



DISCUSSION 

This Hctlon outlines some, suggest ions for Instructloa alm<d at 
* Itnproytng tht sKMIs of LAUSO elementary school students ""tn the area \ 
of fractional numbers. Due to the common weaknesses of the NES/LES 
an^ Engl Ish/BiUnguat pupils In working with fractional numbers, the ^ 
suggestions made here are meant to apply to bot^ poputatiohs. However, 
given the addedjanguage factor^ig^ the NES/IES students additional 
suggestions for instructing this group of students .are made. . ^ ^ 

^ The central -concern^of ctassroom Instruction Is or ought to be 
student achievement. There are many variables that directly or in* 
directly affect student achievement and among themJwe can list the 
student's etwironment In and out of the classroom, the^'teacher, 
the curriculum^ and the objectives of that curriculjjm. The teacher 
and>the curriculum affect the instructional process and hence what 
the student J'^&pns. Student learning or achievement level is usually 
compared co the desired achievement expressed In stated objectives. 
It is^ a commonly held i»ellef that If teachers cover the stated 
curriculum objectives student achievement approximates the desired ^ 
achievement level.' That Is> If teachers teach a given topic in the 

classroom students do learn that topic; However, teachers' Instructional 

.* 

activities are strongly Influenced by textbooks and If a given topic 
Is not Jn the textbook chances are teachers will not cover It and, 
consequently^ students will not team It. On the other hand, If a 
luthemfttlcal topIc"^is Jin the text students do learn Itj. There Is * 
/evidence to Indicate that most student learning Is directed by the 
text rather than the teacher. And texts that are overly formal tend 
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to be less cf f cctlvc;than others. In short, objectives, curri<^ulum, 
^teachers, ind Instruct tonat proems affect student achteveneKt and 

ttiese are variables that are easter to- manipulate the students^ 

' - # - -'^ * I 

environment. 

Now, the impl ications of the above statements for LAi/SO el^rvtary^ 

, . - ^ - 4 \ ^ ' 

school students mathematics achievement Jn geoer^l, and factional 
numbers In particular, seem to be as follows. The^^low achievement 
level of Engl Ish/Bj I Inguals aad N£S/L&$ pupils suggest that either, 
fractional number skills are not an overly important ,gf)ject!vfe; or 
that the curriculum and teachers, af)d^ hence the Instructional proce$$»(' 
do not adequately emphasize this skill irea. Current LAUSj^ elementary 
mathematics objectives Indicate that fractional nuiiit>er iklTls^are Indeed 
Important, and an examination of the cur^ntl.y used mathem^tic.s text* 
books shov^ an adequate coverage of fr^ictlonal numbers. '^Consequently, ^ 
the low achievement In fractional numbers of lAUSO el^htary school 
pupils seems to be due to teachers and fnstrtiction^r'process factor-s. 
The following paragraphs address this* Issue:. 

It \% suggested that a wey tb' fad t It«te th«; distinction between^ ^ 
ratio and fraction among 3rd graders teachers .ou^Kt to partjtion 
Instruction as follows. \Spend a co|is.Iderable amouht Y>f Instructional 
lime In teaching students that the tota.1 number of parts of a'whole 
constitute the denominator. Emphasise i^lso the relationship bettqfeen 
ordinal numbers and hemes .of^ractlonsi a,g.,» thfrds; fpurths^ flfth^^^ 
tenths^ etc. Illustrate by aieans of examples en4 exericls^es how wholes 
took like when partl&ned (nto these fractional pert$y^. And Jhave stfidents 



write the total nurnb^ 



r of parts as the denominator without asking the(^ 



anything about the numerator. Hake-t^urv students iMster t^U' parti^dDlar 
skill by medns of in clas; exerctses, as a group and indlvId^Tly, hom^^ 



r. 



work assignments, divide- th^ class into, three or so groupi -ah^ ganize 
cornpetitions among groups^ 'independent st-udy, and so oh. 'fh&^ch^^.of 
this skithshould cont Jnue'prit i i the entir^^lass has mastered^it^^^nce^' 
this has occurred* then teachers can graduaUy proceed to tnstrM^t the 
class in assigning, numbers to the- numerator b^sed on the nu'mbejr of parts 
desired. , ' > ■ , ' 

For example* suppose students ha'vAal ready developed the skill of ' 
Identifying th^ )0 as the denominator for something divided in£o ten 
equal parts. /The teacher should then proceed to illustrate that^I/VO» 
3/10, 7/10, etc*, signifiy^l portion. cfut of 10, 3 portions out of 10, ^ * 
7 portions out of lO.'^^etc. This same procedure ^an 'be iFolTowecJ Jjor',* ' 
fractions wtth other denominators* . - , ; 

When Instructing students In the addition and^ sut^tracttpn.Q^' \ 
fractions., it may be helpful to clearly distinguish foetv^eeri fr^ctfons ^ 
with like denomir»tors and those with unlike denominators artd tfSe/^Jf-. : 
ferent procedures Involved in adding and subtracting the two. types of '. 
^fractlon^.^ In doing so. It may be useful to emphasize to students 
that fractions with like denominators belong to on^ set and th6se y^\th 
unlike denominators belong to a different set- And that, the way we ^add 
or subtract Is different for the two different sets. Perhaps analogies' 
can help at this juncture* For example, when adding of subtracting 
fractions wtth t Ike denominators Is like adding or subtracting objects . 
or things that are alike: oranges and oranges, chairs and chairs, ll^sks. 



:«nd desks > etc. And that adding or subtracting f^actlons^wtth unlike^ * 

* ' ' ;■ ' \ , ' , ■ y ' ■' , / " , ' - ' 

: denC>mi(iators ts Jike trying to "add.or iubtracl'objctts or things ttiat - 

are not »,llke* Thus, in Qfdcp t0 add or stibtrattn^ must change, them^ ^ 
, ,$0 that th^y become alike/ 4rti1ch 4$ exactly tW purp<ise b1^ *fjnd fng the^ 

; t . -^^ ' '''' ^r ' ' / 

' common 'denpcnmatorv Tris^truct^Qn here shotilxj-proceed more car^fuUy ant^ 
oy^r a long period of ^tlme^than when teaching* addition or subtractjori 
with like deoominatprs/* 

/, Tj^e results of the students* performance op item 32 Indicate that 
opwardi'of 2/5 of thp -pupils know how to multiply two fractions; the 
difficulty appears, to be when students are asked to multiply^ whole 
number by effraction or^p mixed number by a fractioii* The common mistake 
here appears to be-due to- pot remembering that a whole number is equal 
to a fraction having that particular number as numerator with 4 one as 
the denominator^ ^*9* * 5 ^ 5/K Thus, tt stands to n^ason that a way 
of Incf'e^slng students' proficiency In multiplying a whole number' by a. 
fraction ts to mak« sore pupil& know how to convert a %^le"number' 
Into effraction with a one as denominator^ This can be accomplished by 
simple rep^Itlon and reinforcement periodically reviewed over an^ 
extended period of tlme^^ The case of multiplying a mixed. number by a 
fraction cAn be dealt with as follows^ Emphasize the need to convert 
the mixed number Into a fraction and then proceed to use the technique 
of multiplying fractions by fractions^ Agatn^ .Instruction followed- 
by^repetltlon and reinforcement with periodic reviews can take the 
Students a long'way fn developing proficiency In this skill area. 
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^ The abovfF'tuggestlons apply to the Instruction of all students. 

. However, some/additlonal factors ought to be considered for the case 
of tbe^ NES/LES students* First, UUSO ought to adopt the policy of 
miking It possible for schools and classroom teachers to administer 
diagnostic mathematics assessments at^the beginning of the school year 
In the. language of the student(s}. The diagnostic -Instrument can 
conceivably consist of two parts: one encompassing rote skills, addition, 
subtraction, multiplication, division, etc., and the" other can Include 
mathematical terms, concepts, and vocabulary.^ Such a diagnostiX4i^^'^^^^^^ 
has the potentiaKto facilitate placement of the NES/LES students at 
their .appropriate skill and cognitive level* and assist teachers In 
deciding whether these students need more Instruction on mathematical 
skills or on vocabulary and concept development, this could result In 
a better learning and Instruction atmosphere. This Can contribute to 
an Increased student achievement level and Increased satisfaction for 

^11 concerned. 

Second, the Instructional process for the NES/LES studeats should 
take place In their native language when new concepts and skills are 
Introduced and^taught. Eng^tlsh can be the inedlum of Instruction when 
reviewing concepts and skills already mastered by these pup'Ils. It Is 
of cardinal Importance to assure that teachers of NES/LES pupils speak 
the language of the students adequate!^. A person who took courses for 



a year or two of the language In question et the college level will 
flK>re than likely not be able to Impart Instruction In that language 
-to native speakers. 
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Third; those teachers Imparting Instruction In a language Qther 
than English should know the mathematics vocabulary and terminology 
In that language.*' If no such personnel exists In LAUSD thi> can perhaps 
be aMevtated by tn-servlce training, sunmer courses, seminars or worlt- 
shops. Foi/rth,^In order to better assess, the mathemat ics Ski 1 1 s of 
NES/LES ^uplts, whether at the beginning, middle^ or end of the school 
year/ the assessment Instruments should be In their native language* 
Otherwise^ the assessment of matheMatlcs skills wil) be confounded with 
language skills assessment. - 

. Fifths currlcul-um materials In the language, of :(he students should 
be made available to both studefits and teachers to better reinforce 
the Instructional process. Supplementary materials, math labs, 9pd other 
curriculum aids should also be accessible In the language of the students 

Finally, an effort should be made to Integrate the schoors 
curriculum and instructional process with resource, human and physical » 
In the outside communIty« This suggestion applies to both English/ 
Bilingual and NES/LES pupils, and It alms at minimizing the discrepancy 
between the In school and out of school students' environment. 

SOHKARY 

Three thousand eight hundred thirty five students tn the 3rd and 
6th grade fn Los Angeles took an assessment of progress In fundamental 
skills In Mthematlcs during fall 1978. One thousand^even hundred 
forty were third graders and 2.095 were slxth^raders. There 384/ltES/lts 
pupils «nd 1*^50 £ng)Ish/BIMngua1 In the third gradi sample while 795 
Mr*, NES/LES and 1*300 Engl Uh/B1 1 1 ngual s In the sixth grade. Third 

'or ^ • 
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grade 'students in LAUSD arc sttll unable to distinguish the cohcept 
-of fraction from that of ratio. Sixth grade students have difflcirliy 
in adding and subtracting fractIons» mu>tfp>y1ng a whole number by_ 
a fraction^ and {n muUIplying'a mixed number by ^a fraction* At both 
'grade levels^ NES/LES students performed lass than ^ng) ish/Bi I Ingue 

It was found that all studetits in the third grade have dtf f icul ty 
In-^ifferentiating between the concept of fracttqrl and the concept, 
of ratio when in a parts to whole context. Students at the St^xth grade 

■4 

level performed low In the addition and subtraction, of fractions^ In 
.multiplying fractions^ 'students performed better when nAjltiplying two 
fractions than %4)en nuiltlplylng a whole' number by a fraction. 

The discussion section outi ir>ed some suggestions for Instruction 
to Improve the mathematics Achievement of elementary school pupils In 
fracfional nunber-s. 
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